Aims: An Arctic Vegetation Classification (AVC) is needed to address issues related to rapid Arctic-wide changes to climate, land-use, and biodiversity. Location: The 7.1 million km 2 Arctic tundra biome. Approach and conclusions: The purpose, scope and conceptual framework for an Arctic Vegetation Archive (AVA) and Classification (AVC) were developed during numerous workshops starting in 1992. The AVA and AVC are modeled after the European vegetation archive (EVA) and classification (EVC). The AVA will use Turboveg for data management. The AVC will use a Braun-Blanquet (Br.-Bl.) classification approach. There are approximately 31,000 Arctic plots that could be included in the AVA. An Alaska AVA (AVA-AK, 24 datasets, 3026 plots) is a prototype for archives in other parts of the Arctic. The plan is to eventually merge data from other regions of the Arctic into a single Turboveg v3 database. We present the pros and cons of using the Br.-Bl. classification approach compared to the EcoVeg (US) and Biogeoclimatic Ecological Classification (Canada) approaches. The main advantages are that the Br.-Bl. approach already has been widely used in all regions of the Arctic, and many described, well-accepted vegetation classes have a pan-Arctic distribution. A crosswalk comparison of Dryas octopetala communities described according to the EcoVeg and the Braun-Blanquet approaches indicates that the non-parallel hierarchies of the two approaches make crosswalks difficult above the plantcommunity level. A preliminary Arctic prodromus contains a list of typical Arctic habitat types with associated described syntaxa from Europe, Greenland, western North America, and Alaska. Numerical clustering methods are used to provide an overview of the variability of habitat types across the range of datasets and to determine their relationship to previously described Braun-Blanquet syntaxa. We emphasize the need for continued maintenance of the Pan-Arctic Species List, and additional plot data to fully sample the variability across bioclimatic subzones, phytogeographic regions, and habitats in the Arctic. This will require standardized methods of plot-data collection, inclusion of physiogonomic information in the numeric analysis approaches to create formal definitions for vegetation units, and new methods of data sharing between the AVA and national vegetation-plot databases.
Introduction Purpose
A unified consistent Arctic Vegetation Classification (AVC) is needed for a wide variety of reasons related to the importance of understanding the Arctic as a single global geo-ecosystem (Walker et al. 1994a; . A common language is needed to provide a framework for analyzing and modeling vegetation diversity across the Arctic as it responds to climatic and anthropogenic changes at multiple scales.
Scope
The geographic scope of the AVC includes the Arctic tundra biome as portrayed by the Circumpolar Arctic Vegetation Map (CAVM Team 2003) . We also include the boreal maritime tundra areas (e.g., Aleutian Islands, Iceland, Faroe Islands, and Commodore Islands, and northern Kola Peninsula) because of the similar structure of the vegetation, which consists mainly of various combinations of herbaceous plants, dwarf shrubs (< 40 cm tall), low shrubs (40-200 cm tall), bryophytes and lichens.
History
The High Latitude Ecosystem Division of the US Man and the Biosphere Program sponsored a workshop in Boulder, Colorado, in March, 1992 , to begin the process of making an Arctic vegetation classification. Several papers that reviewed the status of phytosociological research in the Arctic were published in the Journal of Vegetation Science (Walker et al. 1994a ). The workshop participants resolved to create the following products: (1) an archive of vegetation plot data, (2) a prodromus (preliminary checklist) of existing arctic vegetation units; (3) a syntaxonomical classification for the circumpolar region; and (4) an arctic circumpolar vegetation map.
The Circumpolar Arctic Vegetation Map was the first concrete product resulting from the Boulder workshop. The map depicts the distribution of physiognomic categories of arctic vegetation north of Arctic tree line at a scale of 1:7,500,000 (CAVM Team 2003; Walker et al. 2005 ). An accompanying map to the CAVM depicts the Arctic bioclimate subzones (Elvebakk et al. 1999) , which also provide the bioclimate subzonal framework for the AVC (Fig. 1) . Additional Arctic vegetation mapping and classification papers are in a special issue of Phytocoenologia .
The basic conceptual framework for an Arctic vegetation plot database was laid out in the CAFF Strategy Series No. 5 . In 2011, two work-0 1,000 2,000 500 (CAVM Team 2003) . Subzone A: mean July temperature (MJT) = 1-3 ˚C; mostly barren. In favorable microsites, 1 lichen or moss layer < 2 cm tall, very scattered vascular plants hardly exceeding the moss layer. Subzone B: MJT = 4-5 ˚C; 2 vegetative layers, moss layer 1-3 cm thick and herbaceous layer, 5-10 cm tall, prostrate dwarf shrubs < 5 cm tall. Subzone C: MJT = 6-7 ˚C; 2 layers, moss layer 3-5 cm thick and herbaceous layer 5-10 cm tall, prostrate and hemi-prostrate dwarf shrubs < 15 cm tall (Cassiope tetragona is important in shallow snowbeds and some zonal sites). Subzone D: MJT = 6-7 ˚C; 2 layers, moss layer 5-10 cm thick and herbaceous and erect dwarf-shrub layer 10-40 cm tall. Subzone E: MJT = 10-12 ˚C; 2-3 layers, moss layer 5-10 cm thick, herbaceous/ erect dwarf-shrub layer 20-50 cm tall, sometimes with low-shrub layer to 80 cm.
Kilometers

Bioclimate Subzone
Bl. syntaxa and to identify major data gaps (Fig. 3) . The crispness of classification method (Botta-Dukát et al. 2005) within the JUICE program (Tichý et al. 2011 ) was used to determine the optimal number of clusters required to separate the dataset into distinct vegetation units. Maximum separation between clusters was achieved with four clusters which showed a general gradient in the data from a mix of wet to moist azonal primarily acidic plant communities on one side of the dendrogram to primarily moist to dry nonacidic, and zonal plant communities on the other side of the diagram. The next highest level of separation was achieved with 17 sub-clusters that generally corresponded to geographical or ecological affiliation of groups of plant communities. Details of the analysis are in Supplement S3 of Walker et al. (2016a) . The exercise demonstrated numerical methods were effective for separating large Arctic datasets into meaningful clusters that corresponded to groups of highlevel Br.-Bl. syntaxa.
Overall, the AVA-AK is a major step toward consolidating existing plot data from Arctic Alaska into a single database with consistent species names that can be used for future classification and analysis of Arctic vegetation. There are, however, some artifacts/errors of spatial autocorrelation in our analysis where some plots from small regions representing different communities seem to be more similar than the same units from remote areas. For example, six of the 17 subclusters in Fig. 3 were nearly entirely composed of plots from two large datasets that contained unique vegetation of alpine areas of the Arrigetch Peaks in the Brooks Range (Cooper 1986 ) and pingos on the Arctic Coastal Plain (Walker 1990 ). These two datasets sampled much of the total habitat diversity at the drier end of the ecological gradients. Some of the spatial autocorrelation undoubtedly resulted from the same level of taxonomic expertise used in creating these datasets. Walker et al. (2016b) discuss other weaknesses and inconsistencies in the datasets and problems that were encountered during gathering and standardizing the data. These could largely be corrected by standardization of the plot-data survey methods in future vegetation surveys (discussed later in this article).
Rationale for using the Braun-Blanquet approach for the AVC
The international scope of the AVA involves countries with a diversity of national-classification approaches. This special issue of Phytocoenologia reviews some of the most common classification approaches currently used around the world. Three of these potentially have broad application in the Arctic: The Br.-Bl. approach, which was developed in Europe (Braun-Blanquet 1932 , 1964 Guarino et al. this volume) ; the EcoVeg approach, which was initially developed for the U.S. National Vegetation Classification (USNVC) (Jennings et al. 2009; Faber-Langendoen et al. 2014 and this volume) and then expanded for broad international application; and the Biogeoclimatic Ecosystem Classification approach used in British Columbia, Canada (BEC: Pojar et al. 1987; MacKenzie & Meidinger this volume) . The participants at the 1992 Boulder workshop generally agreed that the best classification method for the Arctic is the Br.-Bl. approach because it was already widely used across the full Arctic. Emil Hadač used the approach to describe the vegetation of a diversity of Arctic habitats in Iceland and Svalbard (Hadač 1944 (Hadač , 1946 (Hadač , 1967 (Hadač , 1971a . The method has since been widely applied in northern areas of Europe (Dierßen 1996) , Svalbard (Elvebakk 1994; Nilsen & Thannheiser 2013) , and especially in Greenland (Böcher 1954 (Böcher , 1963 Daniëls 1975 Daniëls , 1982 Daniëls , 1994 de Molenaar 1974 de Molenaar , 1976 Lünterbusch et al., 1997; Lünterbusch & Daniëls 2004; Lepping & Daniëls 2007; Daniëls et al. 2016) , including Greenland's arctic-alpine elevation belts (Sieg et al. 2006; Drees & Daniëls 2009 ). The Br.-Bl. method has also been used, but less extensively, in Arctic Russia (Matveyeva 1994 (Matveyeva , 1998 (Matveyeva , 2002 (Matveyeva , 2006 Kholod 2007; Koroleva 1994 Koroleva , 2006 Koroleva , 2015 Kucherov & Daniëls 2005; Matveyeva & Lavrinenko 2011; Lavrinenko et al. 2012 Lavrinenko et al. , 2014 Lavrinenko et al. , 2016 Ermokhina 2013; Matveyeva et al. 2013a, b; Lavrinenko & Lavrinenko 2015) , Canada (Lambert 1968; Barrett 1972; Thannheiser 1976 Thannheiser , 1987 Thannheiser & Willers 1988; Vonlanthen et al. 2008) , and Alaska (Komárková & Webber 1980; Cooper 1986; Komárková & McKendrick 1988; Walker et al. 1994b; Schickhoff et al. 2002; Daniëls et al. 2004; Kade et al. 2005; Talbot et al. 2005 Talbot et al. , 2010 Talbot & Talbot 2008; Breen 2014) .
Three other factors also argue for the application of the Br.-Bl. approach for the AVC. First, the Arctic has a relatively small and well known flora compared to other biomes Daniëls 2013; Dahlberg & Bültmann 2013) . It is the only biome with a standardized species list that can be used to easily compare accepted names and synonyms across the full extent of the biome. Checklists of Arctic vascular plants (Elven et al. 2011 ), lichens, (Kristinsson et al. 2010 , mosses (Belland 2012 pers. comm.) , and liverworts (Konstantinova et al. 2009) were combined into a single Pan-Arctic Species List .
Second, the Arctic is already well represented in the European Vegetation Classification , which uses the Br.-Bl. approach. The first vegetation surveys using the Br.-Bl. approach focused on European mountains where environmental conditions and many plant communities are similar to those in the Arctic (e.g., Braun-Blanquet 1926 , 1948 Braun-Blanquet & Jenny 1926; Domin 1928 Domin , 1933 Krajina 1933a, b) . Many Br.-Bl. syntaxa described from Europe are common in the Arctic . (See further discussion of this point below under discussion of the Arctic Vegetation Prodromus).
Finally, the recent summary of the EVC follows a conceptual framework of vegetation zonality (Walter 1973; Mucina et al. 2016 ) that fits well with the conceptual zonal mapping approach of the CAVM, thereby providing a unity between the classification and the existing map of the Arctic (CAVM Team 2003; Walker et al. 2005) .
Although there are advantages in using the Br.-Bl. approach for the circumpolar Arctic, the method of naming plant communities using the International Code of Phytosociological Nomenclature (ICPN: Weber et al. 2000) is not likely to gain wide acceptance in the North American Arctic, partly due to the low amount of North America experience in using the complex rules of the ICPN. In the US, the EcoVeg approach (Faber-Langendoen et al. 2014; Faber-Langendoen this volume) has been adopted by land-management agencies as the vegetation standard for the US National Vegetation Classification (US-NVC). The EcoVeg approach has also gained momentum in Arctic Alaska through the Alaska Natural Heritage Program (AKNHP) (Boggs et al. 2014; Boucher et al. 2016) .
In Arctic Canada, the Canadian High Arctic Research Station (CHARS) is using the BEC approach (Pojar et al. 1987 ; MacKenzie & Meidinger this volume). Prof. V. J. Krajina, who developed the BEC approach, was from Toolik Lake (DA Walker, Barry 1991) Pingos (MD Walker 1990) Kadleroshilik, Kuparuk, Prudhoe Bay, Toolik River Willows (Schickoff et al. 2002) Dalton Highway: Brooks Range to Deadhorse Frost Boils (Kade et al. 2005) Deadhorse, Franklin Bluffs, Happy Valley, Howe Island, Sagwon MNT/MAT, West Dock ATLAS 2 (Raynolds et al. 2002) Council, Quartz Creek Arrigetch Peaks (Cooper 1983) Happy Valley (DA Walker et al. 1997) Prudhoe Bay (DA Walker 1985) Barrow (Webber 1978 , Villarreal et al. 2012 Oumalik (Ebersole 1985) Barrow (Sloan et al. 2014) ATLAS 1 (Edwards et al. 2000) Barrow, Atqasuk, Ivotuk, Oumalik Imnaviat Creek (DA Walker et al. 1987) Poplars (Breen 2014) Arctic and boreal Alaska, Northwest Canada Atqasuk Webber 1980, Villarreal 2013) Legacy Studies (DA Walker et al. 1996) Barrow, Barter Island
Plot Datasets
Habitat Mainly moist to dry shrublands and deciduous forest enclaves (67) Wet sedge, moss tundra (104) Moist to wet coastal tundra (111) Moist lichen-and rush-rich acidic coastal tundra (46) Mix of pioneering acidic lichen-rich alpine vegetation, rocky ledges, screes, talus (79) Mostly moist to wet mossy alpine rock crevices, muddy areas (29) Mostly well-drained alpine snowbed communities (49) Moist acidic tussock tundra and dwarf-shrub tundras (130) Dry and moist acidic dwarf-shrub and lichen-rich tundras including some well-drained snowbeds (103) Dry alpine Dryas-, graminoid-and forb-dominated communities (123) Mix of mainly dry to moist forb-rich alpine willow communities and alder shrublands (81) Dry alpine dwarf-shrub, forb-, and lichen-rich snowbed communities (65) Dry graminoid, forb-, tundra-steppe and animal den communities on pingos (88) Dry nonacidic prostrate-dwarf-shrub, forb, sedge, lichen tundra (131) Moist to dry nonacidic snowbeds and dwarf-shrub communities mainly on pingos (88) Moist nonacidic sedge, prostrate-dwarf-shrub, moss tundra and associated frost-boil communities on the coastal plain (75) 
An Arctic vegetation prodromus
Although the Arctic is vastly under sampled -approximately 31,000 valid vegetation plots within an area of 7 million km 2 -there are enough data to start making an Arctic syntaxonomic checklist, or prodromus, as a precursor to a more comprehensive Arctic Vegetation Classification. (Peinado et al. 2005) , and Alaska (Walker et al. 2016a ). The recent revision of the EVC aligns higher-level Br.-Bl. syntaxa (classes, orders and alliances) with the habitat types of the European Nature Information System (EUNIS: European Environment Agency 2015; Rodwell et al. 2002) . This Arctic list of habitat-types (Table 1) is now used to code new plots added to the AVA-AK.
The Arctic is already well represented in the European survey, which includes portions of the Arctic that are under the political rule of member nations of the European Union. Many already-described, well-accepted vegetation classes have a pan-Arctic distribution. Examples include, the non-acidic sedge and dwarf-shrub class - 
Next steps
Maximizing the value of Arctic vegetation plot surveys
Adding high-quality plot data to the AVA will be key to a successful classification. Additional data need to be collected across the full range of habitat types encountered along both the north-south bioclimate gradient (Fig. 1 ) and the east-west floristic gradients (Fig. 2) . We recommend that future Arctic vegetation surveys adopt standardized sampling methods that are compatible with the Br.-Bl. and North American approaches and also provide standardized data that are useful for global biodiversity, remote-sensing, and ecosystem-modeling efforts (Walker et al. 2016b ). The following outline of suggested protocols is a start, but should be formalized with more detail, and further suggestions by a wider group of Arctic vegetation scientists into a field manual specific for sampling Arctic plot data.
Reconnaissance: Adequate time should be allowed for reconnaissance and literature review prior to the formal surveys. Knowledge about the local geology, soils, and historical influences on the vegetation are critical for identifying the range of habitat types to sample. Every effort should be made to identify and sample the local zonal vegetation first and then prioritize other habitats according to their importance and area covered in the local landscape. In general finer-scale mapping efforts require more attention to habitat types and plant communities that cover small areas.
Site selection, permanent plots, and marking: The objective of a Br.-Bl. classification is often to characterize vegetation in certain habitat types (e.g., see Table 1 ). One requirement of the Br.-Bl. approach is the selection of sites with homogenous site conditions and vegetative cover (Westhoff & Van der Maarel 1978) . Random sampling approaches are rarely effective for this unless the habitat type is relatively homogenous over large areas. The plots should be large enough to satisfy minimumarea requirements (Chytrý & Otýpková 2003) , and replicate samples should be collected from several areas representative of each sampled plant-community type. All four corners of plots should be permanently marked with stakes and identification tags.
Site descriptions: A standardized description of the site should include the geographic coordinates of the plot, photo-id numbers (with the plot number in the photo of the local landscape, the plant community, and soil), a brief description of the vegetation, and a standardized set of codes that describe the habitat type (e.g. see Table 1) , including bedrock geology, parent material, landform, surficial geomorphology, slope, aspect, elevation, soil pH, site-moisture regime, evidence of animal activity, and forms and degrees of disturbance. In the Arctic, special attention is needed to describe the permafrost, activelayer depth, patterned-ground features, evidence of cryo-turbation, snow depth and snow duration. A soil sample should be taken for analysis of the soil chemical and physical properties in the upper mineral horizon, or from the rooting zone in very thick organic soils.
Vegetation data: Cover estimates should be made for groups of plant growth forms (e.g. cover of shrubs by size classes, graminoids, forbs, bryophytes, and lichens) and plant species. Voucher collections of all species recorded during the survey should be sent to at least one Arctic herbarium to document the occurrence of all recorded plants.
Ancillary data: In addition to the site description described above, ancillary data that are collected either at the time of the vegetation sample or at a later date might include, for example, a peak-season biomass clip harvest, ground-based leaf-area-index (LAI) and spectral-reflectance measurements, detailed soil survey data, additional collections of other organism (for example, insects, or plant and soil material for genomic studies). It is also important to note all known data collected from the plot in a data report that includes a full record of the methods, and publications resulting from the data. To accomplish all this and to maximize the value of the vegetation data for biodiversity, ecosystem, and remote-sensing studies, it is best to work with teams of experts who can provide additional measurements and expertise.
Site protection: Finally, it is important to protect the plot from disturbance by the vegetation scientists and other researchers, so that the plot can be used in the future for time-series analysis of change. If the plots are at an Arctic observatory station, where multiple visits to the plots are likely, it may be necessary to construct boardwalks to prevent damage to the tundra.
Need for inclusion of physiognomic information in the clustering approach
The methods used for determining lower and higher-level groupings should be repeatable after adding new plot data to the archive and subsequent classification. The grouping of the available plot data into existing vegetation units is now being tested by cluster analyzes (Fig. 3 , described above and in Walker et al. 2016a ). Plot-grouping algorithms, based on similarity of species composition and cover, are used to define clusters of plots. We have found that unsupervised classifications, where unequally represented vegetation types have been merged with other similar or successionally-related plots, are often unable to distinguish ecologically different groups at higher levels of dissimilarity. A formalized expert system based on a formal language for the description of vegetation units, which will be understandable and relatively easy to use is needed for vegetation classification in this biome.
An important consideration is the physical structure of the vegetation. Traditional phytosociology is based primarily on floristic information, but many papers emphasize the necessity of also including a structural concept in vegetation classification (e.g., Rejmánek 1977; Pignatti et al. 1995; Šibík 2007; Faber-Langendoen et al. 2014, this volume) . Expert systems based on a formal language for the description of vegetation units that include structural information are currently under devel-opment (Chytrý 2000 (Chytrý , 2012 Landucci et al. 2015) . These expert systems will logically combine a variety of factors, including species, species groups, functional types and their cover. This will permit definition of units based on a combination of structural and floristic information in a manner similar to that currently used for purely floristicdefined units .
In the near future, the existing habitat-and florisiticbased classification for the Arctic will be harmonized with physiognomic criteria. The definition of new Arctic units will be defined by their floristic composition, vegetation structure, ecology, and distributional area together with the functional role and history of the sites. According to the methodological concept of Dengler et al. (2004) , character species at higher syntaxonomical levels will be determined for the structural types. This makes it possible to separate units with similar floristic composition but very different structure into separate syntaxonomic units (Šibík et al. 2008) . The already-existing relevant units from different parts of the Arctic will be compared with the proposed new units and a final decision based on a variety of criteria including, floristic, physiognomic, evolutionary history and biogeography will be used to evaluate them either as separate (vicariant) syntaxa or new units.
Data sharing and crosswalks between Arctic classifi cation approaches
The Arctic is part of several nations, and data stored in the AVA should be shared with other national and international vegetation databases. The species and environmental data of the AVA-AK are archived as comma-separated-variable (.csv) files in the Alaska Arctic Geoecological Atlas at the University of Alaska (http://alaskaaga. gina.alaska.edu) and at the NASA Oak Ridge Natural Laboratories Distributed Archive Center (ORNL DAAC) archives for the ABoVE project (http://daac. ornl.gov/cgi-bin/dataset_lister.pl?p=34). The AVA-AK data will also be archived in the VegBank database (http:// vegbank.org, Peet et al. 2012a, b) for analysis within the United States National Vegetation Classification (US-NVC) system, and the VPro database used for the Canadian National Vegetation Classification (CNVC) (MacKenzie 2014). Exchange standards are being developed to facilitate the transfer of plot data between databases (Wiser et al. 2011) .
Crosswalks between different national approaches will need to be made to determine their correspondence to each other and to unambiguously link the formal definitions with already characterized units. Table 2 is an attempt to do this for one common Arctic vegetation type, the Dryas octopetala communities of the USNVC (EcoVeg) approach (Flagstad & Boggs 2016) and the Br.-Bl. approach (Cooper 1986 (Cooper , 1989 . The exercise attempted to match the terminology across hierarchical levels in each approach. In this case, the hierarchies of the Br.-Bl. and EcoVeg approaches are difficult to match. For example, the EcoVeg approach has more details of characterization at the higher physiognomic and biogeographical levels (Class, Subclass, Formation, Division); whereas, the Br-Bl. approach has more detail at the plant community level (alliances and associations). Furthermore, while many of the same terms are used in the hierarchies of the two approaches (e.g. class, alliance, association) the contents of unit levels with equivalent names are not necessarily parallel. The associations and alliances of the US-NVC are intended to be at least similar with those of the Br.-Bl. approach, but the class levels have very little similarity. The histories of the two approaches explain some of the differences. Braun-Blanquet vegetation units are created based on data from small geographically well differentiated regions, which is generally results in a bottom-up view; whereas, the EcoVeg classification is a hybrid approach with the bottom two levels being bottomup and the top six level having a top-down approach. In part this derives from the huge area of unmapped land of North America with relatively undisturbed areas in comparison with Europe. More recently this has been neces-sitated by the expansion by NatureServe, Inc. (http:// www.natureserve.org/) of the USNVC initiative to an International Vegetation Classification (IVC) program based on the broader EcoVeg approach (Faber-Langendoen et al. 2014) Traditionally, there has not been strong focus on above-class levels in Europe, where most authors consider classes as the highest units of vegetation (Hadač 1967) . More recently, however, European phanerogamic classes have been grouped according to zonal concepts of Walter (1973) into two major groups: (1) zonal and intrazonal vegetation and (2) azonal vegetation (see . At the plant community level, the new checklist of European vegetation units, also takes advantage of a tradition of grouping on the basis of broad habitat-type designations (e.g. aquatic, shoreline and swamp vegetation; springs, fens and bogs; rock fissures and screes; high-altitude vegetation; grasslands and meadows; scrub vegetation; forests; anthropogenic vegetation; see Ellenberg 1988; Rodwell et al. 2002; Jarolímek & Šibík 2008 ). These groupings may offer opportunities for better linkages between the two methods at upper and lower levels in both classification schemes. Table 2 . An example of a hierarchical crosswalk between individual approaches to compare similar plant communities, in this case Dryas octopetala communities described according to the USNVC (EcoVeg) (Flagstad & Boggs 2016) and the Br.-Bl. approach (Cooper 1986 (Cooper , 1989 . The comparison is possible only at hierarchical levels that allow us to unambiguously link the selected vegetation units with already characterized vegetation types (syntaxa). Individual judgement is necessary to make the crosswalk since hierarchical ranks can represent a variety of ranks. For examples a "macrogroup" in the EcoVeg approach will not always represent a single "alliance" in the Br.-Bl. approach. Similarly, one "group" (EcoVeg) can symbolize more than one "association" in the sense of original author(s).
USNVC (Flagstad & Boggs 2016)
Br 
Conclusion
It has been over two decades since the idea for the AVC was first proposed at the 1992 Arctic Workshop in Boulder, and it is still mostly a conceptual framework for an eventual classification. However, it now appears that the necessary tools to complete the task are in place. The completion and future maintenance of the Pan-Arctic Species List is critical for moving forward. -Langendoen et al. 2014 -Langendoen et al. , 2017 , and the BEC approach in Canada (MacKenzie & Meidinger this volume) are providing useful insights and models needed to complete the task.
A key to the future development of the AVC will be to ensure that all the Arctic countries participate in the effort by developing archives of data that satisfy the needs of their national interests and also satisfy the need for standardized data that are useful to the circumpolar user groups. The Br.-Bl. approach will likely continue to be the dominant classification approach for most Arctic countries, while the EcoVeg and BEC approaches will gain momentum for classification in Arctic North America. It is important that the AVA accommodate all these approaches to classification. Our initial classification effort will use the Br.-Bl. approach, but an independent classification using the same dataset and the EcoVeg and the BEC approaches would help evaluate, compare, and improve all the methods. The zonal and habitat-type elements of the new checklist of European vegetation types are also reflected in the checklist of Arctic habitat-types and equivalent Br.-Bl. units presented in this paper (Table 1) .
Among the advantages of clearly defined and unified criteria used for classification of vegetation will be the creation of opportunities to apply and use it in public sectors since the vegetation reflects not only the abiotic conditions of the sites but also the evolutionary history, human impact and many other ecological and evolutionary processes including climate changes. Applied outcomes of such vegetation classification can be oriented towards better-informed vegetation-change models and landcover analyses, more competent decisions by policymakers, and raised environmental awareness of educators and the public.
